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rH. Land, E. R. Blout, D. S. Grey, M. S. Flower, 
H, Husek, R. C. Jones, C. H. Matz, and D. P. Merrill 


HE DESIGN of, monochromatic ultraviolet 
microscope objectives by Kohler and von Rohr 
(13, 14), their commercial production by Zeiss, 
ind their use in conjunction with photographie film 
natked an important step forward in man’s ability 
o see very small structures in spectral regions where 
his eyes are not sensitive. Many investigators (ef. 
8, 9, 16, 17, 21) have used this ultraviolet micro- 
ope in the examination of plant and animal tissues. 
Ultraviolet microscopy of such substances has been 
nseful because the inherent absorption of biological 
naterials in the ultraviolet region makes possible 
photography without the use of dyes or stains, and 
because the shorter wavelengths of the incident radi- 
ation allow approximately twice the resolving power 
hat can be obtained with visible light. 

The well-known Zeiss ultraviolet microscope objee- 
ives, because they are monochromats, are restricted 
0 use at one wavelength for a given focal setting. 
On the other hand, the microscope described here is 
only achromatic, but also apochromatie from 220 
0 500 mu. 


the method of using an ultraviolet microscope; 


This makes possible a new conception 


namely, to use simultaneously or sequentially three 
lifferent ultraviolet wavelengths, and to convert the 
ultraviolet images so obtained into visible images in 
three primary additive colors. When these three 
mages are superposed, a visible image in full color 
is obtained. This procedure was earlier suggested by 
Brumberg and others (4, 5, 23). The colored image 
which is seen might be thought of as what the eye 
would see in the microscope if its receptors had their 
peak sensitivities at the ultraviolet wavelengths in 
question. 

We now wish to present a preliminary description 
of a system of ultraviolet microscopy and an instru- 
went which employs this procedure. The system em- 
Ploys photography with rapid development and fixa- 
hon to convert the ultraviolet image into a visible 
mage. The procedure involves image formation with 
a1 apochromatie ultraviolet microscope objective (12), 
*This work has been supported since its origination by the 


0 
pm of Naval Research, and is now being sponsored jointly 
y that Office and the American Cancer Society. 


4 Color Translating Ultraviolet Microscope 


psearch Laboratory, Polaroid Corporation, Cambridge, Massachusetts 


1 


exposure of successive areas of the film using three 
different wavelength bands of ultraviolet light, rapid 
development and fixation of the three latent photo- 
graphie images, and the simultaneous projection of 
the three fixed images through three additive color 
filters to give a full-color representation of the object 
in terms of its ultraviolet absorption. Although other 
means of wavelength translation such as fluorescent 
screens and television methods have been considered 
(12), it was decided on the basis of sensitivity, avail- 
ability, and particularly retention of a permanent 
record, first to develop an instrument using photo- 
graphie techniques. 

The instrument (Fig. 1) emp!oys a superhigh pres- - 
sure, water-cooled mereury are (Type A-H6) as a 
light source (A), a Wadsworth-type grating mono- 
chromator (B), a microscope (C) using apochromatie 
objective lenses and identical lenses as condensers, the 
camera (D) which employs 35-mm motion picture film, 
the film-processing station (E), the three-beam pro- 
jector (F), and the viewing sereen (G). The instru- 
ment will be deseribed in detail in a subsequent pub- 
lication, but it is perhaps worth while to mention at 
this time a few pertinent characteristics of the com- 
ponents now in use. 

A.) The characteristics of the superhigh pressure 
mereury are have been deseribed (1, 2, 10, 22). This 
souree was found to be the brightest of a great variety 
of sources examined in the region 260 to 400 mu. 
Exposure times required vary from 0.01 to 30 seconds, 
depending not only on the wavelength region, the 
film type, and developing conditions, but also to a 
considerable extent on the age of the are. The 
achievement of proper exposure will be facilitated 
by an automatie photoelectric exposure control device 
now under construction. 

B.) The monochromator was designed and c¢on- 
structed in this laboratory and employs a Baird Asso- 
ciates 15,000 line per ineh grating (B,) approxi- - 
mately 3 by 1.5 inches in area. Settings for wave- 
length are made reproducible by means of microm- 
eter-controlled stops. Band widths are controlled by 
slit size. 

C.) The optical system of the microseope will be 
described in more detail in a subsequent communieca- 
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Fic. 1. Schematic diagram of color translating ultra- 
violet microscope : A—light source, B-—monochromator, B,— 
diffraction grating, C—microscope, D—camera, E—film proc- 
essing station, F—three-beam projector, G-——-viewing screen. 


tion (11). The objective and condenser are apoehro- 
matie over the wavelength range 220-800 mu. This 
of course means that it is now possible to foeus the 
microscope for ultraviolet light by focusing it with 
visible light; this eliminates what has previously been 
one of the most difficult aspects of ultraviolet photo- 
microscopy. Two objectives, one of a reflecting type 
(6, 18) and one of a combined reflecting-refracting 
type, having numerical apertures of 0.4 and 0.72 re- 
spectively, have been designed and constructed. These 
lenses fit into a standard microscope stand (Fig. 2) 
and may be used as condensers as well as objectives, 
although an achromatie quartz-fluorite ultraviolet con- 
denser has also been made. The objectives may be 
used without eyepieces and provide magnifications of 
77 x and 200 before projection. Lenses of higher 
numerical aperture and with similar apochromatic 
properties are now being developed. 

D.) The main requirement of the camera is that 
successive frames be indexed very accurately (to at 
least 0.001 inch), so that the subsequent triple pro- 
jection is in register. Approximately 400 feet of 
35-mm film ean be used in one loading. 


——_ 


K.) After the film is exposed, it moves oy auto An ier Of 
matically to the film processing station, where 
sive treatment of the emulsion with hot alkaline deve mm the ne 
oper, hot fixer, water, and air produces withjy lige the gt 
seconds a stable negative suitable for projeetioy (3) 

The useful diameter of the processing cup is (7 inch Ultr 
and therefore this is also the diameter of the devel 


oped area. The principal mechanieal-cheiieq| prob. 
lems of fast processing, such as time eye’e, tempera, * 
ture control, and homogeneity of processing, hay La 
been solved. . 
We a 
F.) After the development and fixation of the neg lle trav 
tive image, the film is moved on to a projector, whey graph 
three images which had been taken successively , baer | 
three different ultraviolet bands are projected sinyfiM In 1 
taneously through three additive color filters (rdiijrum 
green, blue) upon a 43-inch circular translrey rotata 
sereen. The magnification from the film to the sere. dev 
is eight times. The resulting single, full-color inagd hat | 
is reasonably sharp and bright, and may be viewed hil oves 
several persons simultaneously. image 
The relationship between the visible and ultraviojiirespec 
bands may be chosen for maximum color contrasiffultray 
since there are no “natural” colors. With three ultriit is s 
violet bands and three visible colors, there are sm 4.) 
possible combinations of the images and filters, [yggthe tl 


addition there is the possibility of processing thgmmade 


ultraviolet image to yield a positive rather than qieives 


mess ¢ 
of the 


have 


negative. We have examined the six negative and si 
positive color combinations, using ultraviolet photo 


“onde 


eflect 
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Fic. 2. Apochromatic reflecting-type microscope 
conventional stands: 0.4 NA objective lens (left) ; 0.7 
objective lens (right) ; identical lenses used as condense’ 
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nierographs of tissue sections, and, on the basis of 
ysing equal gammas and equal background densities in 
the negatives, have selected the following as showing 
the greatest color contrasts: 


Visible Wavelength 
Ultraviolet Wavelength 


Negative Positive 
Short (~ 265 mp) Green Blue 
Medium (~ 285 mp) Red Green 
Long (~ 315 mh) Blue Red 


We are not unmindfvl that with the use of other 
ntraviolet wavelengths or the use of other photo- 
sraphie procedures, different color combinations may 


better color contrast. 


In the mechanieal arrangement employed in the in- 
strument, the visible color filters are segments of a 
rotatable dise arranged so that as each new image 
is developed and moves into the projector, an image 
that had been projected through the same color filter 
moves out of the projector; and the two remaining 
images are advanced one frame, along with their 
respective filters. Thus the desired correspondence of 
ultraviolet and visible wavelengths is maintained onee 
it is set. 

G.) The clear sereen brightness obtained through 


Bathe three filters is about 100 foot-lamberts. Use is 


made of a special plastic-in-plastie sereen (15) which 
wives the maximum sereen brilliance, maximum even- 
ness Of illumination, and maximum definition of any 
of the many different types of translucent screens we 
have investigated. The addition of a plastic Fresnel 
ondensing lens (20), placed directly bak of and 


eflecting le 
furnis 


in contact with the screen, aids in achieving even 
illumination. 

The device is called a color translating microscope, 
rather than a micrograph, because the manipulative 
operations involved and the general time requirements 
are rather similar to those involved in ordinary visual 
microscopy. One sits adjacent to the microscope, 
moves the slide about on the microscope stage, changes 
the focus as desired, and—without significant delay— 
studies the magnified, full-color image. The instru- 
ment is different from an ordinary microscope in that 
it permits several persons to view the image simulta- 
neously, provides permanent records of what is seen, 
and of course permits observation of specimens in 
terms of their ultraviolet absorption. 

In Fig. 3 we have reproduced three black-and-white 
ultraviolet photomicrographs of the type used for 
color projection. Unfortunately, since full-color print- 
ing is not used in this journal, we are unable to repro- 
duce a color photomicrograph with this article. 

Finally, it should be pointed out that the 35-mm 
black-and-white film, with its groups of three images, 
each corresponding to a different ultraviolet band, 
provides a permanent photographic record of each ex- 
periment, which can be examined at leisure, or each 
group of three images may be processed into a single 
full-color photograph. For example, a picture may 
be taken of the image on the projection screen with 
color film such as Kodachrome or Anscocolor, or the 
black-and-white negatives may be used as color-sepa- 
ration negatives in the Technicolor or Polacolor proe- 
esses. This color film may then be viewed in an ordi- 
nary 35-mm motion picture or slide projector, thus 


Fic. 3. Positive print from a 35-mm film strip showing three pictures taken at peak transmissions of 315 mp (left), 285 
# (center), and 265 mu (right) ; band width approximately 10 mu in each case: 


photographed with 0.4 NA apochromatic 
nses used as objective and condenser ; subject, unstained intestinal carcinoid showing argentaffine cells; specimen 
neg by Dr. Maurice L. Pechet, Children’s Hospital, Boston, Massachusetts) prepared by formalin fixation, embedded 
parafiin, eut at 4m thickness, and mounted in glycerin on Vycor slide. 
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making possible careful, prolonged study of subjects 
of ultraviolet color-translation photomicrographs. 


We wish to acknowledge the invaluable technical as- 
sistance of the following members of our research staff: 
Messrs. A. G. Carpenter, M. Fairbank, M. Parrish, Jr., N. 
T. Pierce, and S. A. Stone, and also Dr. S. S. Ballard, Con- 
sultant in Physics to Polaroid Corporation. We are in- 
debted to Dr. R. C. Mellors and Dr. C. P. Rhoads of the 


Sloan-Kettering Institute for Cancer Research for supply. 
ing us with many specimens of tissue used (19) and for 
valuable advice and encouragement from the inception of 
this work. We also wish to acknowledge tijc excellen 
cooperation of Mr. L. V. Foster and the staff of Bausch 
and Lomb Optical Company in the construction of the 
microscope lenses, that of Dr. H. C. Yutzy and the staf 
of Eastman Kodak Company in supplying special photo. 
graphic films, and the able assistance of Mr. Clifton Tuttle 
of Kenyon Instrument Company in the engineering of the 
developing unit and projector. 
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Examination of the Target Theory by Deuteron 


Bombardment of T-1 Phage 


Ernest C. Pollard and Frederick Forro, Jr.* 
Biophysics Division, Yale University 


HE BIOLOGICAL ACTION OF IONIZING 

RADIATIONS is of great eurrent impor- 

tance. The effects produced are often readily 
measured and a clear understanding of the process 
involved is therefore eapable of yielding structural 
information about biological systems. 

Lea (2) has examined carefully the target theory 
of biological action according to which a localized 
sensitive volume of definite size exists and within 
which there must be considerable liberation of energy 
for biological action to take place. This direct action 
is certainly not the only action and Lea has pointed 
out that indirect action by free radicals and by hy- 
drogen peroxide will occur, particularly at low con- 
centrations. According to his views a specimen ir- 


1 We wish to thank Mrs. Marjorie Reaume for very valu- 
_able help with the phage assays, Mr. F. Bisbee for help in 
constructing the bombarding equipment, and Drs. P. R. Burk- 
holder and D. M. Bonner for much interest and helpful advice. 


radiated in high concentration, and in the presence 
of a high concentration of large molecules, should have 
a low efficiency for indirect action and the direet, tar- 
get type action should predominate. 

There is today some question as to whether dire 
action ever occurs, since the similarity of action 0 
mutagenie agents like nitrogen mustard and of Xt 
diation is very striking, and certainly mutagen 
agents must operate by collision rather than by pet 
tration and ionization. 

In view of this present uncertainty it appeared 
us to be worth while to examine the target theory cal’ 
fully in bombardments where it should certainly 
valid. For this we chose T-1 bacteriophage (1) whit! 
acts on E. coli, strain B. This phage has a sphere 
head, diameter 50 mp and a long tail, length 120 ™" 
of diameter 10 mu. No complex genetie structure bi 
been reported for this phage. We found it to 
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stable in broth, 0.4 grams percent. The stability was 
a affected by evacuation for several days. Our pro- 
cedure was to bombard T-1 phage preparations in 
vacuo with a deuteron beam of known energy and to 
study the cross section of target resulting from such 
hombardment. By varying the energy of the deu- 
teron beam the ionization density can be varied 
smoothly and accurately and a test of the target the- 
ory made. 

Since the deuterons go in straight lines, distributed 
in a random manner in area, the target calculation as- 
sumes only that a deuteron passes through the target 
area. The chance of inactivation of N phage par- 
ticles having a target area S each is then SN/A where 
4 is the area of the whole preparation. The actual 
number of hits is given by —dN, and the chance is 
this number divided by the total beam, which is the 
preparation area times the number of deuterons per 
square centimeter or dB. This expression for the 
chance is -dN/A dB, and equating the two we have 

SN dN 


A 
which leads to the relation dN/N =—S dB or on in- 
tegrating 


— eSB (1) 


where N, is the number of phage particles present 
initially. When N/N,=37%, SB=1 and in this way, 
by measuring B, S ean be found. 

The results are plotted as percent survival versus 
number of deuterons per em? and show that relation 1 
is obeved. The results for three different beam ener- 


ries are shown in Table 1. 


TABLE 1 


B for 


seam 37% Apparent 
loss per 
energy ir survival radius 
(Mev) (x 104 mu 
(sev) deuterons) 
3.5 0.18 1.2 16.5 
2.5 0.25 1.04 17.5 
1.5 0.40 0.83 19.5 


The value of the apparent radius, assuming the 
target to be a spherical volume, is given, together with 
the value of B for 37% survival and the energy loss 
of the beam per centimeter air equivalent. 

The number of ion pairs introduced into a target of 
this volume is in each ease in excess of 8 so that on 
the simple hypothesis of Lea that one ion pair lib- 
erated in the target produces inactivation, the target 
should appear to have the same area. The fact that 
it does not requires some modification of the theory. 

In order to have some basis for this modification, 


we studied the temperature inactivation (in broth) of 
the same phage. The results are given in Table 2. 


TABLE 2 
Temperature 
(absolute) K (sec?) 
343 2.78 x 10° 
338 7.94 x 10+ 
586 1.93 x 10+ 
333 5.03 x 10-8 


These show that there is an activation energy for the 
inactivation process of 73.6 keal per mole or 3.2 ev. 
This, of course, includes a large amount of entropy 
change. Nevertheless, if it is assumed that the ab- 
sorption of 3.2 ev of energy in a target of diameter 
about 30 mp will cause inactivation it is possible to 
estimate the distanee from which radiation ean reach 
the target to produce inactivation. This distance in- 
creases with ionization density and accounts for the 
apparent increase in the target area. 

It is therefore proposed that Lea’s hypothesis be 
modified by including the possibility that inactivation 
can be caused by secondary radiation reaching the 
target from an ion path which does not go through 
the target. An approximate quantitative treatment 
can be given as follows. Suppose J ev/em? are re- 
leased by the deuteron. Let the path of the deuteron 
approach within a distance y of a target of radius R. 
Then it can be assumed that approximately the in- 
tensity at the surface of the target is al/y, where a 
is some slowly varying quantity dependent on the 
proportion of energy emitted as ultraviolet light suit- 
able for inactivation and on absorption in the medium. 
If the absorption coefficient of the target is u then 


. 2mual R* 
the energy absorbed is approximately ———— 


0 


that the condition for inactivation is 


2aualR* 
I 

3.2 

This equation cannot be interpreted literally since 
the requirement that 3.2 ev be sufficient is clearly only 
a hypothesis and also the approximations regarding 
absorption are rather rough. 

However, the ideas it expresses can be put to good 
use. If one regards the term in brackets as constant, 
and it is essentially so, one can write 


This can be rewritten as y = | 


y+R=constant:I+R 


Now y +B is the radius of the apparent target volume 
as caleulated above. When +R is plotted against J 


(Continued on page 386.) 
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TECANICA®’, 


Direct-reading Photocolorimetry 


John G. Reinhold! 


The Pepper Laboratory of Clinical Medicine, Hospital of 
the University of Pennsylvania, Philadelphia 


The use of photocolorimeters is becoming increasingly 
widespread and in many laboratories has completely sup- 
planted the visual colorimeter. When large numbers of 
analyses are made, the calculation of results may become 
a time-consuming chore. It is possible to simplify such 
calculations by an expedient whereby the scale readings 
are made to express directly the quantities of the un- 
known substance analyzed. When applied to the analysis 
of blood sugar, the result in mg per 100 ml can be read 
directly from the seale of the Klett-Summerson photo- 
colorimeter. The method is applicable also to other types 
of photocolorimeters. 

The relationship between the density of the color in 
the solutions derived from the standard and unknown 
samples and their respective concentrations is illustrated 
in the equation 


in which C, and C, are the concentration of material 
analyzed in unknown and standard samples; Ry, Rs, and 
RB, are the readings in terms of optical density of un- 
known, standard, and blank samples. 

If Ry» reads zero or if the instrument is adjusted so 
that R,=0 then the foregoing expression becomes 

C, 


‘It will be seen that if R,=C,, then C,=R, and no eal- 


culation is necessary. This relationship seldom is en- 
countered; however, it can be established or closely ap- 
proximated by selection of a filter or wavelength setting 
that will have the effect of expanding or contracting the 
light absorption for each unit of substance to make it 
divisible evenly into the units of the seale. An adjust- 
ment of shutter or galvanometer setting then can make 
R, equal to Cy, or to some simple multiple of Cy, nCg. 
Then 

(R, — R, + d) 

where d represents the effect of the shutter adjustment. 
If the relationship between light absorption of the solu- 
tion and filter is such that the change from R,=0 to 
R,=nC, is small then d will be small and for values 


C, = (R, — BR, +d) 


1The technical assistance of Misses Jane Bourne and 
Rhoda Greenberg is acknowledged with thinks. The paper 
includes several helpful suggestions made by Dr. J. Harold 


Austin. 
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of Cy, near Cy, Ry will be approximately equal to C,. 
The error at C,=0 is given by the deviation of Ry from 
zero. 

To illustrate, the following procedure was used jy 
adapting the Somogyi-Nelson blood sugar method to this 
system of measurement by means of a Klett-Summersoy 
photocolorimeter. Three standard solutions containing 
glucose equivalent to blood sugar concentrations of 54 
100, and 200 mg per 100 ml respectively, and a blank 
tube containing reagents only were prepared together 
with the unknowns. A filter having maximum transmis. 
sion at 540 my was tested first. With the cuvette cop. 
taining the blank in position and the dial seale set at 
zero the shutter was adjusted to give a null reading on 
the galvanometer. Next the three standards were tead 
and seale readings of 65, 120, and 245 were obtained, 
Since these values were not conveniently convertible to 
the corresponding blood sugar values, a filter having 
maximum transmission at 500 mu was tested. The ad- 
justment of the blank to zero was repeated, and the three 
standards now read 54, 103, and 205. These readings 
approximated the desired range and this filter conse. 
quently was selected. For measurement of blood sugar 
in the normal range, the cuvette containing the 100 mg 
standard was placed in the instrument. The dial was 
set to 100 and the galvanometer restored to the null 
point by means of the shutter adjustment. Readings of 
the unknowns were then taken directly from the dial. 
They agreed (within the limits of error of the readings 
with the blood sugar values for the same specimens cal: 
culated by a conventional procedure. 

When the method is applied to photocolorimeters scaled 
to read transmissions, a setting is selected that will give 4 
simple fraction when converted to optical density. To 
illustrate, the method used in this laboratory for determi: 
nation of cholesterol employs the Evelyn photocolorimeter. 
Two standards containing 0.4 mg and 0.8 mg of choles 
terol together with the unknown samples are treated with 
acetic anhydride and sulfurie acid. With the reagents 
currently in use, and when conditions for development of 
color are kept uniform, galvanometer readings of the 0.8 
mg standard closely and consistently approximate 32. 
With the colored solution derived from the 0.8 mg. stand: 
ard in place, the galvanometer is set at 31°. The op 
tical density (L value) corresponding to this is 0,498. 
Dividing it into 0.8 gives a quotient of 1.6. While this 
quotient is not a whole number, selection of a serum 
sample of the proper size, in this instance 0.16 ml, simpli- 
fied the final caleulation. The result, expressed as ™g 
of cholesterol in 100 ml of blood, is obtained by multi- 
plying the L value by 1000. Similarly, the second stand- 
ard, if needed, is set at 56° giving an L value of .20". 
Since the color developed is not entirely stable, each 
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standard is replaced in the instrument at regular inter- 
and the setting readjusted to maintain the stand- 
ards at the desired L values. Marked change in readings 
or lack of consistency in the color developed by the stand- 
ards would preclude use of the simplified method, al- 
though the same objection would apply to results ob- 


vals 


tained by conventional procedures. 

The accuracy obtained will depend on the extent to 
which the readings of the standards deviate from the 
desired scale values and the consequent extent of the 
shutter or galvanometer adjustment. It has been pos- 
sible to select filters or alter sample sizes so that this 
deviation was kept to less than 5 mg per 100 ml for 
blood sugar, 1 mg per 100 ml for blood urea N, and 0.1 g 
per 100 ml for serum protein in a range of values ordi- 
narily encountered. If the instrument adjustment re- 
quired is appreciable, error will increase in proporties 
(1) as zero.is approached, and (2) as the difference be- 
tween concentration of the unknown and that of the 
standard inereases. 

Application of this method of calculation does not 
necessarily require that standards be ineluded with each 
run. In elinieal laboratory procedure, however, this is 
desirable regardless of the system of calculation em- 
ployed, particularly when equilibrium reactions like those 
involved in blood sugar determinations are utilized. 

The method described deviates partially from the aec- 
cepted principles of photometry and any new applications 
should be thoroughly tested. Furthermore, it deliberately 
introduees an approximation and thus should be used with 
However, it is suitable for many pur- 
poses and has proven to be of great convenience where 


discrimination. 


large numbers of analyses are required in a minimal 
period as in the clinical laboratory. Here it has expe- 
dited analyses and decreased the number of errors arising 
in caleulation of results. 

The simplified procedure has been applied to determi- 
nations of blood sugar, urea nitrogen, serum total protein, 
and free and esterified cholesterol. The results in each 
instance have agreed closely with those obtained by the 
standard method of readings. Differences have been 
small and without statistical significance. 


The Separation of Purine and Pyrimidine 
Bases and of Nucleotides by Ion Exchange 


Waldo E. Cohn 


Biology Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 


As a prelude to tracer studies on the enzymatie forma- 
tion and degradation of nucleic acids, we have under- 
taken to develop ion exchange techniques for the separa- 
tion and analysis of the various bases, nucleosides, and 
nucleotides at the milligram level. Although this tech- 


nique is finding increasing application in biochemical 
Studies for separation of these compounds (8, 9) and 
others (1, @ 6, 7), we were led independently to its use 
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Separation of purine and pyrimidine bases by 
cation exchange. Eagchanger: 8.1 cm x 0.74 em? Dowex-50, 
ea. 8300 mesh, H+ form. Eluting solution: 2N-H€1 at 0.6 
ml/min. Test material: 0.5 mg uracil, 1.0 mg each of 
adenine, guanine, and cytosine, in 7.5 ml 2N-HCl Re- 
coveries : 98.5-101.5% (based on optical density at 260 mu). 


Fig. 1. 


through our earlier experience with radioisotope separa- 
tion by ion exchange chromatography (4, 11). The pres- 
ent note describes briefly methods we have developed for 
the separation of each of the purine and pyrimidine bases 
and of the ribose nucleotides. 

Of the five naturally occurring purine and pyrimidine 
bases, three (cytosine, guanine and adenine) exist as 
cations in solution of pH < 4 and hence are able to com- 
bine with cation exchangers. Since their affinities for the 
cation exchanger differ, they may be eluted successively 
with such simple reagents as HCl or NaCl; this is dem- 
onstrated in Fig. 1. This procedure does not separate 
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NH,Cl buffer, pH 10.6, 0.025 M-Cl- (at 575 ml, pH changed 
to 10.0, Cl- to 0.1 M), at 0.25 ml/min. Test material: 1 mg 
cytosine, 2 mg each of other bases, in 10 ml eluting solu- 
tion. Recoveries: 97.5-99% (based on optical density at 
265 mu). 
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the non-ionized bases, thymine and uracil. Since these 
will not usually be encountered together, no disadvantage 
attaches to this fact, but it is easy to separate them, as 
well as the other three substances, by resorting to anion 
exchangers’ and alkaline solutions as shown in Fig. 22 
Recoveries by both procedures, based on spectropho- 
tometrie absorption in the ultraviolet (260-265 my) are 
essentially quantitative. Identification of components 
was made by the shape of the ultraviolet absorption curve 
and by partition chromatography (3).3 
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Fic. 3. Separation of mononucleotides of yeast pucleic 
acid by cation exchange. Eachanger: 24 emx 0.74 cm? 
Dowex-50, ca. 300 mesh, H+ form. Eluting agent: 0.1 M 
acetic acid at 0.15 ml/min. Test material: 100 mg mixed 
nucleotides, recovered from their Ba salts following 0.6N- 
Ba(OH), hydrolysis of yeast nucleic acid (conversion of 
nucleic acid to nomonucleotides not quantitative), in 10 ml 
0.1 M acetic acid. Recoveries: 85-100% (based on optical 
density at 260 mu). 


The nucleotides of yeast nucleic acid (uridylic, cyti- 
dyiie, guanyliec and adenylie acid) exhibit to some degree 
the basic properties of the purine or pyrimidine constitu- 
ent; this is modified by both size and the negative phos- 
phate group with the result that the exchanger-to-ion 
bond is considerably weaker. Weak acids have been 
found to be the most practical eluting agents and a sepa- 
ration by means of dilute acetic acid is demonstrated in 
Fig. 3. Recovery of the starting material, based upon 
absorption at 260 my, varies from 85 to 100%. In the 
absence of pure starting materials (the commercial prep- 
arations showing 5-50% impurity by these methods), it 
is difficult to do better than this without an extensive 
series of preparations of pure compounds. It is possible 
that there is a significant amount of acid hydrolysis of 
purine nucleotides occurring during their stay in the ex- 
changer bed but we have not been able to prove this con- 


1The Dowex-Al anion exchanger, a strong base, was 
kindly furnished us by Dr. L. Matheson of the Dow Chemi- 
cal Company, Midland, Michigan. 

2 These experiments were carried cut by Mr. J. X. Khym. 

* We are indebted to Dr. C. E. Carter not only for the 
chromatographic analyses but also for continued encourage- 
ment and assistance during the course of these experiments. 
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clusively. Regardless of this possibility, the methoq as 
it stands will isolate the bulk of each constituent iy Spee. 
trophotometrically pure form. 

Concentration and metathesis of the large volumes (0): 
lected in the separations are easily achieved (5, 19) 
where evaporation is undesirable, by recycling the effluent 
through the same column, washing with water to remoy 
residual acid or base, and then eluting with a reagey 
which removes the adsorbed ion rapidly (e.g., N HOH in 
the acid separations). 

Although the separations reported are all at or neg 
the milligram level, we have been able to effect practical 
separations on the same size columns on up to nearly 
100-mg amounts. The lower limit is, of course, set by 
the limit of detection. At the higher levels, overlapping 
of bands becomes more prominent because of the relatioy. 
ship between the concentration of an ion and its distrihy. 
tion coefficient (12). 

The details of these and related separations, with ex. 
amples of their application to specifie problems, will be 
reported elsewhere. 
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A Simplified Procedure for the Analytical 
Extraction of Lipids* 


Joseph J. Kolb 


Lankenau Hospital Research Institute and 
The Institute for Cancer Research, Philadelphia 


Recently Hsiao (3) described a procedure for the e 
traction of lipids from fish tissues. When this procedure 
was applied to pulverized, moist, mouse muscle tis 
sues certain difficulties were encountered. The tissues 
clumped, adhered to the walls of the extraction tube, and 
did not disperse during the extraction period, thus it 
terfering with complete extraction. 

In order to circumvent these difficulties, to expedite 
the extraction of comparatively large numbers of 
samples, and at the same time to attain the fine state 
of division recommended by Bloor (1) the following 
procedure was developed. 

The method of preparation of the tissue for extrac 
tion is that of Floyd (2) and Singher (6). A gas 


1 Aided by a grant in memory of Mary Frances Sarkisian. 
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ortar with pestle is placed in an evaporating dish, and 
rrounded by and filled with solid carbon dioxide; after 
rough cooling of the mortar and pestle, the dry ice 
removed from the mortar. The excised tissue, which 
13 been stored in vials over dry ice, is thawed just 
ough so as to be transferable to the mortar, and dry 
e equal to about three times the volume of the tissue 


hod ag 
N sper. 


1€8 
10), 
fluent 


remore - then added. When the tissue is again frozen solid, 
~— .e mixture is ground until a fine homogeneous powder 
OF in . obtained. Small bits of dry ice are, if necessary, 
jded during the grinding. The ground powder is then 
' _ ransferred to a vial and the carbon dioxide allowed to 
actical aporate until a pasty mass is obtained. As soon as 
nearly change has taken place the tissue is again frozen 
set by id. 
'PPing Samples of approximately 200 mg of the partially 
lation hawed ground tissue are weighed into 50 ml conical 
stribu. ntrifuge tubes equipped with a 24/12 $ outer joint.’ 
he tube is hung on a balance by an easily made sup- 
th ex Be ort (4). Five ml of 95% ethanol is added and the 
‘ill be Habe is stoppered and allowed to stand until the entire 


ries of samples have been weighed (usually 6 or 12 
amples). The samples are then thoroughly dispersed 
L. ‘ith the aid of a stirring rod, and sufficient aleohol is 
dded to each tube to wash down the walls and the 
Soc, MBtirring rod so that a total of 10 ml of solvent is used 
or each 200 mg of moist sample. 


E. R Pyrex #2480 Allilin condensers (200-mm jacket, 19/38 

lp joints) are connected to the centrifuge tubes by spe- 
ial adapters. These adapters are provided with an 
nner 24/12 $ joint and an outer 19/38 F joint.* 

a The heat source is an electric digestion furnace as de- 


scribed by Miller and Miller (5). Rate of boiling may 
Arch. Bbe controlled by using either a variable transformer or 
by adjusting the height of each tube above the heating 


' element. When the 10-min boiling period is completed, 
chem. the extraction unit is raised from the heater. After cool- 
ing to room temperature, contents of the tubes are 
| swirled to wash down solids that creep up the walls dur- 
ing extraction. After centrifuging 10 min at 3,000 rpm, 
he clear supernatants are decanted into tared aluminum 
weighing dishes (Fisher Scientifie Co. #8-732). The 
dishes with contents are placed in a desiccator over ¢al- 
cium chloride under moderate vacuum. The extraction is 
repeated with an additional 10 ml of ethanol and the 
a resulting supernatants are added to the dishes. 
‘s In order to insure complete dryness, the residues are 
tig placed on the following day into another desiccator over 
Loa fresh caleium chloride under high vacuum. 
- If dispersion during boiling is thorough, the second 
oi. extraction does not yield more than about 3% of the 


weight of residue resulting from the first extraction. 
ite _-Eighteen samples in duplicate of normal and cancer 
of tissue of mice were extracted, with an average difference 
tate of 2% between the results of pairs. The average sample 


* These versatile centrifuge tubes may be obtained by 
Special order from either Ace Glass, Vineland, New Jersey, 
lass or Corning Glass Works, Corning, New York. 

ass ’ Made by J. F. Uhrig, 4104 North Fifth Street, Phila- 
delphia 40, Pennsylvania. 


weight used was 224 mg, and the evaporation residues 
ranged from 9.5 to 14.9 mg. 

The following additional information may be obtained 
from a series of extractions. If the insoluble residue is 
dried in the centrifuge tube at 100° C overnight and 
weighed, the sum of the weights of the soluble and in- 
soluble portions will give a value which agrees with 
that of independent drying experiments on the whole 
tissue (100+3%). When this insoluble residue is ashed 
overnight in the centrifuge tube at 450°, and the result- 
ing ash weighed, a correction for soluble ash can be ob- 
tained provided the total ash is known. The soluble ash 
in our series was 58+5% of the total ash or 14% of the 
evaporation residue. 
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New 


Evidence that Amputation of Bacterial 
Flagella Does Not Affect Motility 


Adrianus Pijper 


Institute for Pathology, University of Pretoria, 
Pretoria, South Africa 


In previous papers (5, 6, 8, 10, 11, 12) the somewhat 
revolutionary theory was proposed that the motile bae- 
teria which are commonly credited with flagella do not 
move by means of such flagella, but by means of undu-— 
lating gyrating contortions of their spiral-shaped bodies. 
Bacterial flagella would then have to be regarded, not 
as motor organs, but as mucous twirls peeled off from the 
mucous capsule, through the very movement of the bodies. 

Acceptance of this theory would have far-reaching con- 
sequences. When applied to bacteria, the word ‘‘ flagel- 
lum’’ (which means ‘‘whip’’) would have to be invested 
with quite a new meaning, or else be given up and re- 
placed by something like ‘‘mucous twirl.’’ ‘‘ Bacillus’’ 
and ‘‘baeterium’’ (meaning ‘‘rod’’) would become mis- 
nomers in many instances, because although a rod need 
not be straight, an object which definitely has the shape 
of a spiral, or rather coil, cannot reasonably be termed 
a rod. Apart from nomenclature, the new theory would 
obviously affect classification in a fundamental manner. 
This might, however, at the same time lead the way to a 
phylogenetic classification. Teachers might like the new 
theory, for with less emphasis on the appearance and im- 
portance of ‘‘flagella,’’ irksome ‘‘flagella staining’’ 
might be given up! 

Notwithstanding my several publications on the sub- 
jeet, and the production of a cinemicrographie film in 
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which the new ideas are worked out step by step,! the 
new theory has received scant attention. Stuart Mudd 
(4) merely stated that it was not so. With the exception 
of the new edition of Zinsser’s 7. «tbook of bacteriology 
(14), which gave it ‘‘honorable mention’’ in the form 
of a very adequate description, bacteriologists seem re- 
luctant to make up their minds. Conn and Elrod (2) 
have published some criticisms, mostly based on electron 
photomicrography with its unavoidable artifaets, but 
they left most of my arguments unanswered, and in 
their final summing up the question was still not settled. 
Van Iterson (16) based her criticism mostly on electron 
micrographs of the large spirilla, like Spirillum volutans, 
and I have just been able to show (13) that in this par- 
ticular group of microbes the supposed flagella are of an 
unusual kind and have nothing in common with those of 
what are usually termed motile bacteria. The new edition 
of Bergey’s Manual (/) and the new textbook of Fro- 
bisher (3) avoid all reference to my divergent views. 
Tanner and Tanner (15) in the new edition of their text- 
book mention the possibility of ‘‘a contractile membrane, 
or a snake-like movement’’ in motile bacteria, but at the 
same time they copy a drawing which shows Salmonella 
typhosa surrounded by more than a hundred flagella. 
This is of course in keeping with the old belief that 
motile bacteria ‘‘lead a double life,’’ one inside the cell 
wall and another one outside it, unless one subscribes to 
the still stranger assumption that a cell wall may be 
pierced by flagella in more than a hundred places. 

In this note I bring a further argument, based on a 
recent experiment, in support of the new theory. 

By using my sunlight dark ground technique (7, 9) I 
have shown that Salmonella typhosa (chosen because it 
is a typical representative of motile bacteria) when 
grown in suitable broth, exhibits a long thin tail when 
it is moving fast (Fig. 1). This tail can be seen on 
occasion to untwist itself into a number of wavy threads 
which arrange themselves in irregular fashion around the 
bacterial body and then after a while float away or dis- 
appear. All this is illustrated, in the motion picture 
mentioned before. Their appearance and arrangement 
correspond to the traditional pictures of stained peri- 
trichous flagella and the supposed flagella of electron 
micrographs. Obviously then, the tails of Fig. 1 are 
twisted bundles of what are commonly called bacterial 
flagella, and if these ‘‘flagella’’ were motor organs 
then the tail would be a motor organ. 

On a previous occasion (10) I have shown that Salmo- 
nella typhosa, when grown in unsuitable broth or in 
simple peptone water, does not show tails and yet is 
perfectly motile. From this it would seem to follow that 
motility is not dependent on the presence of the tail, 
or in other words, that Salmonclla typhosa ean propel 
itself without outside motor organs. As a counterargu- 
ment one might say that in such unsuitable culture media 


1 This motion picture is available from Prof. Harry E. 
Morton, Chairman of the Committee on Materials for Visual 
Instruction in Microbiology, Society of American Bacteri- 
ologists, University of Pennsylvania, School of Medicine, 
Philadelphia 4, Pennsylvania. 
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the tail might have become too thin to be visible, | 
have therefore this time gone a step further and takey 
a culture of Salmonella typhosa in suitable broth, wherein 
nearly eyery individual was very motile and showed , 
good tail in the sunlight dark ground microscope, and 
then I have literally taken off the tails. This can be 
done by subjecting a portion of the culture to vigorous 
shaking for 15 minutes. The apparatus used was 4 
Griffin & Tatlock Miecroid Flask Shaker, and it really 
vibrates more than it shakes. After this treatment the 
culture was again examined under the microscope; prac- 
tically all the tails had disappeared but motility was 
as good as before the treatment, and as good as in the 
untreated portion, which still showed excellent tails. The 
bacteria in both portions exhibited their curious gyrating, 
undulating movement, which shows that during active life 
they are spiral-shaped, and evidently this movement is 
quite adequate to propel them. The whole experiment 
was repeated six times on different cultures, always with 
the same result. 

The fact that one ean, as it were, amputate the so- 
ealled flagella from motile bacteria and not interfere with 
their motility shows conclusively that such ‘‘ flagella’’ are 
not motor organs. 
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A Simple Technique for Continuous 
Registration of Blood Flow? 


G. K. Moe 


Department of Pharmacology of the 
University of Michigan, Ann Arbor 


Methods used in research laboratories for recording 
blood flow such as thermoelectric flow meters, the ro- 
tameter, and the photographically recording differential 
manometer, are either too complex or too delicate for use 
in student laboratories. The bubble flow meter, while 
simple, has the disadvantage of giving point determina- 
tions rather than a continuous record. For purposes of 
demonstration or student laboratory experiments we have 
adapted a technique described by Fleisch (1), to permit 
registration on smoked paper. Although no original 
principle is involved, the following description is offered 
in the belief that others may find the instrument useful. 

As first described, a closed U-tube containing dyed 
chloroform was used for recording the pressure drop 
across a stainless steel cannula (2). Kymographie rec- 
ords were obtained by following the water-chloroform 
meniscus manually by means of a pointer attached with 
thread to a recording stylus. In its present form, a mem- 
brane differential manometer is arranged to inscribe 
directly on the drum. 


4 


Fic. 1. Cannula and manometer drawn to same scale. 


Internal diameter of cannula at constriction, 1.65 mm, 


The cannula is made of stainless steel; the inner sur- 
face is polished and coated with a silicone preparation. 
The dimensions given in the diagram (Fig. 1) are suit 
able for recording femoral arterial flow in dogs of 12 to 
18 kg. The ends of the cannula are tied centrally and 
peripherally into the femoral artery; since blood is not 
diverted from the animal no warming device is required. 
The side tubes are connected through transparent plastic 
tubing to the brass manometer capsule. A short segment 
of rubber tubing attached to the distal side tube of the 
cannula permits introduction of a fine hypodermic needle 
directly into the blood stream. 

The manometer capsule consists of a central cylinder 
threaded to receive the two end pieces, one serving as a 


‘ Development of this apparatus was begun when the author 


Was at Harvard Medical School and was completed at the 


University of Michigan. 


200 


S7 LA 


OY LA. 0.5 MG. LV. 
E PINE PHRINE GLYCERYL TRINITRATE 
Fic. 2. Records of arterial pressure (above) and femoral 


arterial flow (below) ; two experiments. Epinephrine (left) 
and glyeeryl trimitrate (right) were injected intra-arterially 
and intravenously. The upper scale represents pressure in 
mm Hg; the lower, blood flow in ce/min. Time signal: left 
tracing, tO sec; right tracing, 1 min. 


tambour and the other as a cap. The tambour piece, 
fitted with dental dam tied in place with very little ten- 
sion, is screwed into the cylinder. Stopeock grease ap- 
plied to the threads ensures a water-tight seal. A short 
piece of wire is inserted through the fulerum hole in the 
side of the cylinder, and the flattened end is cemented 
to the center of the rubber membrane with an aqueous- 
The fulerum is sealed off from 
the inside with several coats of the same cement, care 
being taken to obtain a water-tight joint, while allowing 
adequate flexibility for the movement of the lever arm. 
The cap is then screwed into place, and the instrument 
is filled with saline solution. A light pointer about 20 
em long is attached to the projecting end of the wire 
lever arm. In use, the capsule should be mounted cap 
down so that the weight of the lever presses the inner end 
up against the membrane. 

The cannula itself needs to be calibrated only once. 
This is done by passing blood at body temperature 
through the instrument and recording the pressure dif- 
ferential at various rates of flow by means of a closed 
U-tube containing chloroform under water. It should be 
reealled that 1 em differenee in height between the two 
chloroform menisci is equivalent to approximately 0.5 
em of water. The manometer capsule can then be eali- 
brated when desired by applying a measured pressure 
differential to the two outlets. In our experience, at low 
flows the calibration curve approximates that predicted 
from the Poiseuille equation. At higher flows the pres- 
sure difference exceeds that predicted by the equation. 

Heparinization of the animal is of course necessary. 
We have used a priming dose of 2 to 3 mg/kg, followed 
by continuous infusion of about 2 mg/kg/hr. 

Records of arterial flow and pressure obtained in class 
demonstrations are illustrated in Fig. 2. 


base latex suspension. 
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Inhibitor in Onion for Starch Synthesis 


H. C. Eyster 
Charles F. Kettering Foundation, Antioch College 


Most plants store starch in the chloroplasts of the leaf 
following photosynthesis. The main exceptions are mem- 
bers of the lily, iris, amaryllis, and gentian families (1, 
2). Onion is a member of the lily family. 

Leaves are also able to absorb some sugars such as 
glucose, fructose, maltose, and sucrose, and transform 
them into starch. Leaf squares of etiolated corn floating 
on sugar solutions form an abundance of starch. It is in 
this way that the starch-forming mechanism in plants 
ean be studied. 

Juice from bulbs of cultivated onion as well as from 
leaves of wild onion (garlic) prevented the formation of 
starch in leaf squares of corn. The juice was extracted 
by means of a Carver laboratory press and added to a 
1 M glucose or sucrose solution in equal amounts making 


TABLE 1 


FORMATION OF STARCH IN LEAF SQUARES OF ETIOLATED CORN 
FLOATING ON .5 M GLUCOSE SOLUTIONS WHICH CON- 
TAINED JUICES OF PLANTS NOT NORMALLY 
STORING STARCH 


Juice diluted Juice diluted 
1:15 


Plant 


No juice added 
(control) 


Strong positive Strong positive 


Hemerocallis fulva Negative Trace 
(day lily) 

Narcissus Jonquilla = Negative 
(jonquil) 

N. Pseudo-Narcissus Slight trace 
(daffodil) 

Allium Cepa bulbs se Small positive 
(onion) 

A. canadense Trace 
(wild garlic) 


(American columbo) 
Tris versicolor 


(iris) 


Small positive Strong positive 


the final concentration of juice 1: 2 and the sugar solu- 
tion one-half molar. The control was set up by mixing 
the juice with an equal volume of water. The total 
amount of solution used was 15 ml in Petri dishes which 
had a total capacity of about 30 ml. At the end of 24 
hr, leaf squares were tested for the presence of starch by 
first boiling them for a minute in water, second, extract- 
ing the yellow pigments in 95% ethanol, and finally ap- 
plying a dilute solution of iodine (I,KI) to the leaf 
squares spread out on a glass plate. The presence of 
starch in the control was indicated by a dark coloration. 

Plants related to onion such as the day lily (lily fam- 
ily), jonquil and daffodil (amaryllis family), and Amer- 
ican columbo (gentian family) also have the inhibitor 


(Table 1). Wild onion. (garlic) leaves have a somewhat 
more potent concentration of the starch-forming inhibito, 
than the bulbs of the cultivated onion. Iris didn’t seem 
to have much inhibitor. The test was made in midgyy, 
mer and the result on iris may have been due to the ting 
of year when the plant juice was tested. Day lily jyig 
tested in summer had much less inhibitor than in spring 
so there is a seasonal variation. 

Juice from plants such as dandelion, wild carrot, wijj 
strawberry, corn, and tomato which do store starch dig 
not inhibit the formation of starch in the leaf squares 9 
etiolated corn (Table 2). Juice from alsike clover anq 
red clover did have a slight inhibitory effect in dilution 
of 1:2. While alsike clover and red clover do stor 
starch, the slight inhibitory effect of the juice on stare) 
formation in leaf squares of etiolated corn is as yet un. 
explainable. 

Dilution of the juice from cultivated onion bulbs 
showed inhibitory influence during the first day up to 
dilutions of 40 to 80 times. Most or all of the effective. 


TABLE 2 


FORMATION OF STARCH IN LEAF SQUARES OF ETIOLATED Cony 
FLOATING ON .5M GLUCOSE SOLUTIONS WHICH Con- 
TAINED JUICES OF PLANTS NORMALLY 
STORING STARCH 


Starch test 


Juice diluted Juice diluted 
i:2 4:35 


Plant 


No juice added Strong positive Strong positive 


(control) 

(dandelion ) 

(corn) 

Fragaria virginiana 
(wild strawberry) 

Daucus Carota “ 


(wild carrot) 
Lycopersicon esculentum 
(tomato) 
Trifolium hybridum 
(alsike clover) 
T. pratense 
(red clover) 


Small positive 


Small positive 


ness of the inhibitor seemed to be lost during the second 
day in cases where the juice was diluted more than 1! 
times. 

The inhibitor of starch synthesis is not entirely heat 
stable nor is it entirely decomposed by heating to the 
boiling point momentarily and then cooling. 

Day lily leaves do not form starch in the leaves under 
natural conditions. If leaf squares of the day lily ar 
floated on .5 M glucose in the dark at room temperature, 
starch begins to form at the eut edges at the end of the 
second day. This is in accordance with Béhm who showed 
that some plants in which no starch is formed, 68, 
Galanthus, Hyacinthus, Ornithogalum, and Iris, can be 
induced to starch formation when the leaves are kept 


find 
isth 
die: 


bee 


teg 


| 
ri 
— 
Jant 
Bal not f 
th 
fl 
| 
Mi 
ies | 
te 
yntl 
ynt 
‘ 
has 
? 
_N 
J 
Th 
Hu 
208 
D. ] 
Dep 
| 
Eva 
Med 
Starch test 
| 
| | 
j is 
the 
ls ] 
ist] 
gle 
are 
co! 
th 
x : wh 
| th 
= 
mi 
en 
A 
m 
el 
lg 
r 
} 


Vol. 109 


Me what 
nhibito, 
Seem 
nidsum. 
he time 
LY juice 
Spring, 


wild 
rch did 
ares of 
er and 
lutions 
store 
Stareh 
yet un- 


bulbs 


up to 
ective. 


Cory 


luted 


sitive 


cond 
n 10 


heat 
the 


oil 15, 1949, Vol. 109 


SCIENCE 


383 


» 20% solution of sucrose for 8-10 days (2). These 
lants have the mechanism for starch formation but do 
pot form it under natural conditions, apparently because 
f the presence of an inhibitor. 

Members of the lily, iris, amaryllis, and gentian fami- 
‘ do not store starch in the leaves following photo- 
vnthesis, apparently because of the presence of a starch 
vathesis inhibitor. Onion, a member of the lily family, 
Aas the inhibitor. 
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The Isthmic Mucous Membrane of the 
Human Uterus 


D. N. Danforth and James C. F. Chapman 


Departments of Obstetrics and Gynecology, and Pathology, 
Evanston Hospital, Evanston, and Northwestern University 
Medical School, Chicago 


The purpose of this report is to present preliminary 
findings in a study of the mucous membrane lining the 
isthmie segment of the human uterus. ~These findings in- 
dicate that the isthmie mucosa is not peculiar, as it has 
been extensively described, but that, rather, it is an in- 
tegral part of the corporeal andometrium. 

According to current understanding, the isthmic mucosa 
is an entity in itself, separate and distinct from that of 
the cervix and corpus. A similarity with the endometrium 
is recognized, however, with the following exceptions: the 
isthmie mucosa is described as being thinner, poorer in 
glands, and richer in supporting tissue. Also, its glands 
are said to react poorly to the ovarian hormones, and to 
contain no glycogen during the secretory phase. A fur- 
ther difference is the reported absence of coiled arterioles, 
which are a prominent feature of the endometrium. The 
conclusion from these observations is that although the 
two tissues casually resemble one another, nevertheless 
they are fundamentally dissimilar. 

Preliminary studies have been made of the mucous 
membrane of 38 human uteri removed at operation. The 
endometrial eyeles were distributed as follows: 


Early proliferative 6 
Late proliferative 12 
Late secretory ...... 
Post-menopausal ‘ 4 


In each of these eases, similar blocks of the isthmiec 
mucous membrane were prepared for comparison with the 
endometrial specimens. 

| Comparison of the endometrial functionalis with the 
isthmic mueosa confirms the observations noted above. 
However, when the endometrial basalis is examined in 
routine hematoxylin and eosin sections, it is found to be 


essentially similar to the isthmic mucosa. The basalis is 
of the same thickness. The general appearance of the 
glands, and their cyclic changes in response to the ovarian 
hormones, are the same. The characteristics of the 
stroma, and the vascular distribution, are similar. Spe- 
cial staining technics show further evidences of similarity. 
One concludes from these observations that the isthmic 
mucosa is in fact a continuation of the endometrial basalis 
and that it differs from the endometrium proper only in 
that the functional layer is lacking. 

These observations cast serious doubt upon the pro- 
priety of designating the isthmus uteri as an entity of 
equal importance with the cervix and corpus. They sug- 
gest, rather, that this zone is part of the corpus uteri. 
Details of this study will be presented elsewhere. 


Physical Studies on Corneal Tissues 


H. J. Adler 
Phillipsburg, New Jersey 


S. T. Gross and J. M. Lambert! 
General Aniline 5 Film Corp., Central Research 
Laboratory, Easton, Pennsylvania 


Improvements in the technique of corneal grafting have 
increased the interest in the proper preservation of corneal 
donor tissue. Many investigations have dealt with cor- 
neal metabolism (6, 11), permeability (4), transparency 
(1, 8), hydration properties (S, 10, 12), X-ray diffraction 
(9), birefringence (8), and elasticity (13). A number 
of investigators (2, 3, 5, 7, 14) have reported on methods 
for preserving corneal tissue but of these only three (3, 5, 
7) have applied biologicai methods for determining the 
viability of the aging cornea. No attempts were made in 
the past to correlate physical properties of the aging cor- 
nea with the transplantability of the tissue. For this 
brief review only the most pertinent references have been 
selected from a large bibliography. 

The object of our brief investigation was to find some 
physical properties of corneal tissue which would meas- 
urably change during aging to indicate suitability for 
subsequent successful transplants. The experiments were 
made with bovine corneas and comprised 1) quantitative 
light transmission measurements as well as 2) X-ray dif- 
fraction studies. The eyes were removed immediately 
after death of the animal, rinsed with a 0.025% isotonié 
buffered thyrothricin solution, transported into a sterile 
moist chamber, and processed at the laboratory within 
1 hr. During aging, the corneal tissues were kept in a 
refrigerator at a temperature of 5° C. 

1) Light transmission. Experiments were made to de- 
termine the light transmission of corneal tissue with aging 
under different conditions. Periodie light transmssion 
measurements were performed on several corneas set up 
for simultaneous aging. A disk-shaped cellulose acetate 
sponge with a round opening in the center served as the 


1The authors gratefully acknowledge the assistance of 
the General Aniline and Film Corporation in making avail- 
able the facilities of its Central Research Laboratory. 
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Fic. 1. Light transmission characteristics of aging cor- 


neal tissue. No. 1—in mineral oil; Nos. 2 and 3—in moist 
chamber. 


support for the cornea. The auxiliary equipment con- 
sisted of a stabilized incandescent light source with a 
condensing system for producing a parallel beam of light 
which, after transversing an iris diaphragm and a blue 
filter, passed through the cornea. The transmitted light 
fell on the photocell equipped with a second iris dia- 
phragm (set to a fixed 2-mm opening) and was measured 
by means of a photometer (Photovolt Model 500). 

Typical results obtained with one set of bovine corneas 
are given in Fig. 1, showing relative light transmission 
values plotted against time of aging. Cornea No. 1 had 
been placed in mineral oil (Nujol) according to a pro- 
cedure by Buerki (2, 3), which reportedly preserves cor- 
neal tissue for many days or even weeks; corneas Nos. 2 
and 3 had been aged in a moist chamber. In the former 
case, Nujol was used to fill completely the chambers of the 
specimen holder, whereas in the latter case physiological 
saline solution was used merely to cover the bottom of the 
outer and inner chambers and to moisten the sponge sup- 
porting the specimen. The transmission values given in 
Fig. 1 were computed from the maximum photometer 
readings obtainable; relative values were obtained by as- 
signing the value 100 to the amount of light transmitted 
initially by each cornea and expressing the other values 
in proportional units. With the first eight corneas 
studied, the photometric readings were not taken at maxi- 
mum transmission and the results are therefore not 
strictly comparable. 

The results obtained with two other sets of four bovine 
corneas, some aged in mineral oil and others in presence 
of saline solution as described above, were essentially like 
the ones presented, except for the apparent increase in 
light transmission shown in Fig. 1 (cornea No. 1). It is 
believed that a focusing effect caused by a slight mechan- 
ical deformation brought this about. In one case a cor- 
nea taken from an eye which had not been rinsed with 
thyrothricin solution gave the exceptionally low light 
transmission of 25% after about 100 hr in the moist 
chamber; subsequently the turbidity decreased, but this 
effect was probably due to bacterial attack or some other 
form of decomposition. 

The light transmission data for corneas during aging 
appear to furnish a quantitative measure of their via- 
bility. Refinements of the technique might lead to the de- 


velopment of a method for testing corneal tissue ang pte 
dicting its suitability for transplanting. 

2) X-ray diffraction. Hertel (9) in 1933, using dit 
fraction methods, carried through a very COM prehensir, 
investigation of the transparent tissues of the eye, 4, 
interest, however, was largely coneerned with ultimate 
structure and constitution of materials available, ang the 
effects on diffraction patterns of water content, ash eon 
stituents, ete. 

In the present experiments, equipment was arranged y 
that corneal specimens could be maintained under ey, 
ditions considered to be satisfactory for storage y\jy, 
the X-ray exposures were made. The camera, maintain) 
near ice temperature, was filled with a fine mist of physi 
logical salt solution to insure against moisture changes of 
any importance. Two samples each from four cornes 
were used. 
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Fresh corneas yielded diffraction patterns essentialiyfiehem. 
identical to those published by Hertel for his fresh my.) 1) 
terial. Corneal specimens were maintained at about 2°-HBydrir 


5° under an atmosphere of saturated relative 
midity for various periods of time previous to examin 
tion. Aging under these conditions yielded diffractin ff 
patterns which were practically identical with those from fiensit 
samples which had not been aged, although there wef — 
indications of slight changes in the small angle seatter paws 
ing region. Samples preserved in mineral oil (2, 3) gave 
patterns equivalent to those indicated above, even whe 4 
the sample was slightly hazy. 

Air-dried samples and samples dried by immersion in 
successively more concentrated solutions of ethyl aleolw| 


(from 30 to 100%) gave diffuse patterns quite similar 1 
to those of undried material, even though the samp: i 
turned opaque. Probably in this ease the epithelium ali , , 


endothelium were responsible for the appearance (8), Holun 
Stretched samples both fresh and aged gave for the filer 

period 11.2 A (Hertel finds 9.7 A) and the most intense jMolor 
spacing at right angles 2.85 A (Hertel finds 4.4 A). lt #gnce 


must be concluded that the diffraction patterns furnish 10 M0 m 

evidence for degree of aging, and with the present tecl #folun 

nique cannot indicate whether an aged cornea is suitable MBeck 

for a successful transplant. Re 

( 

References 

1. AURELL, G., and Ho~mcren, H. Nord, Med., 1946, 9, se" 

1277. ellos 

2. Buerki, E. Schweiz. med. Wachr., 1947, 77, 525. tant 

3. BuerKI, E. Ophthalmologica, 1947, 114, 288. his 

4. CoGan, D. G., et al. Arch. Ophthal., 1944, 31, 408. 

5. Fruatov, V. P. Optical transpiantation of the cornet 

and tissue therapy. Moscow, Russia: State Pu Bitolor 

lishers of Medical Literature, 1945. chen 

6. Fiscuer, F. P. Ergebn. Physiol., 1931, 31, 507. ™ 
7. FRIEDENWALD, J. 8., and Buscuke, W. Trans. Ames 

ophthal. Soc., 1944, 81, 42. alu 

8. Hart, W. M. Arch. Ophthal., 1947, 37, 692; personel Ts 

communication. one 


9. Herter, E. Arch. Augenheilk, 1933, 107, 259. 

10. Kinsey, V. E., and Coan, D. G. Arch. Ophthal., 194, 
28, 272. 

11. Ler, O. S., and Hart, W. M. Amer. J. Ophthal., 194: 
27, 488. 

12. Leyns, W. F., et. al. Acta Brevia Neerland. Physio 
1940, 10, 25. 

13. Scurevper, M. Ophthalmologica, 1946, 99, 499. 

14. Taytor, A. C. Anat. Rec., 1946, 96, 579. 


bi 
The 
be 
a 
: 
a 
4 
q 
14 
i 
i 
| 
i 
| 
i 
| 
| 
} 
| 
q 
AL 
Pats 
| 
cad 
4 
heid 
© 
8 
a 
14 
164: 
’ 
f0s) 
; 


Tol, pril 15, 1949, Vol. 109 


SCIENCE 


and pre. 


Ing dif 
hensiye 
Hig 
timate 
and the 
ish cop. 


se of Modified Ninhydrin Reagent in 
Wuantitative Determination of Amino 

ps cids by Paper Chromatography 
@ while 
procedures for the quantitative estimation of amino 


Ntaine4 
cids separated on paper chromatograms have been re- 


Physio. 


nges imported.’ In this laboratory we have been able to measure 
Corneal/uantitatively some free amino acids in tissues of the rat 
ya method described elsewhere (Awapara, J. J. biol. 
eutialrMmehem., 1949, in press). Briefly, the procedure consisted 
sh nef, 1) locating the amino acid spots with a 0.05% nin- 
out 2drin solution in water-saturated butanol; 2) cutting 
ve hufilMhe spots from the chromatogram and developing full 
amina: 
Traction TABLE 1 
e from ensity Values at Various Concentrations of Amino Nitrogen 
seater Amino Optical density 
Bnitrogen 
acid acid 
sion in 0.155 0.128 0.105 
aleobol 8 0.843 0.318 0.277 0.218 
similar 12 0.551 0.487 0.434 0.410 
sample 16 0.741 0.665 0.621 0.555 
- *Values given correspond to solutions made up to a 
e (3). olume of 25 ml, and corrected for paper blanks. 
fiber 
ntens fpolor with 1 ml of 2% aqueous ninhydrin solution in pres- 
.). Itfitnce of pyridine by heating on a boiling water bath for 
ish wo #20 min; and 3) transferring the colored solution to a 
t tecl: Molumetrie flask and measuring the color intensity in the 
litable Beckman Speetrophotometer at 570 mu. 
Recently S. Moore and W. H. Stein (J. biol. Chem., 
948, 176, 367) have reported a modified ninhydrin re- 
16, 90, Megent. They used a 2% ninhydrin solution in methyl 


ellosolve water at pH 5 (citrate buffer), which contained 
tannous chloride as a reducing agent. We have used 
sos. eels reagent instead of ninhydrin pyridine solution and 


corn’ pbtained more consistent results and higher intensity of 
Pub olor. The intensity was found to increase considerably 
hen larger amounts of reagent were used, up to 3 ml. 

Ame, MeMOunts greater than 3 ml were found to give constant 


alues, 


rsoni! HM Table 1 shows density readings obtained at various 


oncentrations for solutions of glutamic acid, aspartic 
cid, glycine, and alanine. In all cases the color intensity 
8.4 straight line function of the concentration. The 
'Awarara, J. J. biol. Chem., 1949, in press; Fisuer, R. 
B.. Parsons, D. G., and Morrison, G. A. Nature, 1948, 161, 
64; Narratin, A. Nature, 1948, 161, 763; PoLson, A., 


f0SLEy, V. M., and Wycxorr, R. W. G. Science, 1947, 105, 
03; and Worwop, A. J. Nature, 1948, 161, 169. 


Comments and Communications 


greatest source of error in this procedure is the filter 
paper, which gives blank readings ranging from 0.070 
to 0.100. This range of 0.030 units indicates an error of 
about 7% when 10 y of amino nitrogen are being de- 
termined. The reproducibility of analyses carried out 
on the same sheet of paper is, however, very satisfactory 
with variations of about 1 to 2%. Best results were ob- 
tained when an aliquot of the colored solution was re- 
moved from the tube and made to a convenient volume. 
By this procedure, the difficult removal of all the color 
on filter paper remaining in the tube was avoided. The 
amount of color adsorbed on filter paper ‘was constant. 


ALTON J. LANDUA and JORGE AWAPARA 


University of Texas, 
M. D. Anderson Hospital for Cancer Research 


More on High School Biology Requirements 


Dr. J. van Overbeek’s apprehensions as to the effects 
of the inadequate teaching of the biological sciences in 
the secondary schools of this country (Science, 1949, 109, 
210) are undoubtedly shared by a good many other 
biologists. I certainly agree that more adequate instruc- 
tion in biology is needed in most of our secondary schools. 
However, Dr. van Overbeek’s suggestion that we emulate 
the admirable Dutch program and require a course in 
biology in each year of high school is highly impractical. 
While he might have no difficulty convincing me and 
other biologists that this would be desirable, he would 
have little success in convincing most of those educators 
who are responsible for the secondary school curricula 
throughout the country. He would first have to convince 
them that one year of biology should be required of all 
high school students. At present many students are 
graduating from high school with nothing more in the 
way of science than a single (and usually inadequate) 
course in general science. It seems that the trend has 
been to reduce, rather than to inerease, the science re- 
quirements for graduation from secondary schools. 

Even if Dr. van Overbeek were successful in his efforts 
to have three or four years of biology required for gradu- 
ation from high school, the program would fail through 
lack of qualified instructors. There are not even enough 
qualified biology teachers to handle the high school biol- 
ogy courses now offered. While there are many excellent 
teachers of high school biology scattered throughout the 
country, I believe it is safe to state that the majority, 
even in large cities, have so little training and interest in 
the subject that they almost waste their students’ time. 
The prospects of an improvement in this situation are not 
encouraging. As all college and zoology professors know, 
their better and more capable majors go on to graduate 
school and eventually into research or college teaching. 
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Superior students are encouraged to do this, and perhaps 
rightly, but the result is that there are not very many 
really good high school biology teachers. This situation 
has apparently concerned most professional biologists very 
little, but I believe that there are now many who will 
agree with Dr. van Overbeek as to the importance of a 
biologically literate public and the role of the secondary 
schools in producing it. 

Professional biologists, through their various societies, 
might well support a program designed to improve the 
quality and quantity of secondary school biology. While 
there may be little hope of attaining the goals set by Dr. 
van Overbeek, I think that substantial progress could be 
made toward securing the more general requirement of a 
vear of biology for graduation from high school, and 
toward the improvement of these high school biology 
courses and the recruiting of more capable and interested 
teachers for them. 

I believe that professional scientists might also take a 
greater interest in supporting and encouraging the ex- 
tension of the excellent elementary school science pro- 
grams which have been established in some cities. It is 
quite possible that good elementary school science instruc- 
tion can have a more thorough and lasting influence than 
secondary school science instruction in developing a public 
with an interest in and appreciation of science and its 
methods, attitudes, and problems of general concern. 
Here again, one of the principal difficulties is adequately 
trained teachers. 

Victor A, GREULACH 
Department of Plant Physiology and Pathology 
Agricultural and Mechanical College of Texas 


Errata 


My attention has been drawn by correspon ents t, ty 


incorrect statements in my article ‘‘ Research ang Pai 
ties’’ (Science, March 4, 1949). First, it was Stated th, 


Vavilov died in a concentration camp. This should jy 


read ‘‘died in exile in a remote region of the Uggp: 
since the details are unknown. 
Kammerer committed suicide after going to Russi 
Actually, he did so while still in Vienna, at the mong 
when he was finally to move to Moscow. 


University of California, Berkeley 


Second, I saiq tha 


RICHARD B. 


I would like to call your attention to an error {i 
crept into the paper on neomycin by Waksman 
Lechevalier (Science, March 25). 


On page 307, righ 


column, lines 1, 8, and 9, the letter 4 should reaq 


or 


unit. 


SELMAN A, Waksyiy 


Department of Microbiology, Rutgers University 


In the paper ‘‘The Effect of Choline-Deficiency qq 
Uterine Activity of Rats,’’ by Kraatz and Gruber (Sei 


ence, March 25), the tenth line from the end, p. 31 


. 


. choline every second’’ should be amended to rea 
. choline every second day.’’ 
CHARLES P. Kraan 


Department of Pharmacology, Jefferson Medical Colley: 


(Continued from page 375.) 
a plausible straight line is obtained which has an in- 
tercept on the y+ R axis of value R since y=0 when 
R=, 

The value so derived for R is 142 mu. Careful 
measurements over a wider range of ionization densi- 
ties are in progress. The figure agrees well with the 
figure 18 mu deduced by Luria and Exner (3) from 
observations of X-ray inactivation. 

The results of deuteron bombardment of T-1 phage 
are thus consistent with the following hypotheses: 


1. A target exists, of diameter 28 = 4 mu whichis 
very much smaller than the phage itself and indeed 


smaller than the head of the phage. 


the phage. 


1. 


3. 


References 


2. The measured target size is larger than the tr 
target, due to the fact that radiation from the patt 
of a deuteron which misses the target ean inactivate 


Demerec, M., and Fano, U. Genetics, 1945, 30, 119. 
Lea, D. E. Brit. J. Radiol., suppl. 1, 1947, p. 35. 


Luria, S. E., and Exner, F. M. 
Wash., 1941, 27. 370. 


Proc. Nat. Acad, St. 
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NEWS 


Band Notes 


ACS at San Francisco. More 
than 3,500 chemists and chemical en- 
vineers participated in the 115th 
national meeting of the American 
Chemical Society held in San Fran- 
March 28—-April 1. Advances 
‘1 fields ranging from the biochemi- 
cal approach to genetics to the appli- 
cation of chemical engineering tech- 
niques in the control of air pollution 
were reported in 670 papers at ses- 
sions of 17 professional divisions of 
the Society. 

The need for more teamwork 
among scientists of all disciplines in 
dealing with the increasingly ¢om- 
plex problems encountered on the 
research frontiers today was empha- 
sized by Arne Tiselius of Sweden, 
1948 Nobel Prize winner in chemis- 
try, at a general assembly of the 
Society. Professor Tiselius 
“Some Trends of Development in 
Present Day Biochemistry.’’ 

Selection of Arthur B. Lamb, of 
Harvard University, for the past 30 
years editor of the Journal of the 
American chemical Society, to re- 
ceive this year’s Priestley Medal was 
announced at the general session. 
Professor Lamb, who was cited for 
outstanding services to chemistry, 
will retire from his editorial post at 
the end of this year. 

Names of the winners of eight 
other awards administered by the 
Society also were announced by Linus 
Pauling of the California Institute of 
Technology, president of the Society. 
They are: Garvan Medal—Agnes 
Fay Morgan, chairman of the De- 
partment of Home Economies, Uni- 
versity of California, Berkeley; 
American Chemical Society Award in 
Pure Chemistry (financed by Alpha 
Chi Sigma)—Riehard T. Arnold, 
University of Minnesota; Borden 
Award in the Chemistry of Milk— 
George R. Greenbank, U. 8. Depart- 

ment of Agriculture, Bureau of Dairy 
Industry; Eli Lilly and Company 
Award in Biological Chemistry—Irv- 
ing M. Klotz, Northwestern Univer- 
‘ity; Paul-Lewis Laboratories Award 


in Enzyme Chemistry—Henry A. 
Lardy, University of Minnesota; 
Fisher Award in Analytical Chemis- 
try—G. E. F. Lundell, retired chief 
of the Chemistry Division, National 
Bureau of Standards; Fritzsche 
Award in Essential Oils—John L. 
Simonsen, Imperial Institute, South 
Kensington, London, England; and 
Precision Scientific Company Award 
in Petroleum Chemistry—B. H. Sage, 
California Institute of Technology. 
All the awards will be presented at 
the Society ’s fall meeting in Atlantic 
City, New Jersey. 

Two symposia sponsored by the 
Division of Biological Chemistry were 
among the outstanding sessions on 
the San Francisco program. At a 
meeting on viruses, Albert P. Krue- 
ger and associates, of the University 
of California, reported that bacterio- 
phage, the mysterious germ-killer 
produced by bacteria themselves, has 
for the first time been made arti- 
ficially in the absence of living cells. 
At the symposium on the relation of 
genetics to biochemistry, Daniel 
Mazia, University of Missouri, re- 
ported evidence indicating that the 
innumerable variations of physique 
und charaeter distinguishing each 
man from all others may result from 
immeasurably small differences in a 
single body  ehemical—desoxyri- 
bonucleie acid, a component of genes 
and chromosomes. 

The first practical synthesis of an 
antibiotic drug was reported at the 
meeting. Chemists of Parke, Davis 
and Company told the Medicinal Di- 
vision of finding methods of making 
artificial chloromycetin. Discovery 
of an unidentified substance which 
may be responsible for high blood 
pressure in human beings was an- 
nounced by Henry A. Schroeder of 
the Washington University School of 
Medicine. 

Development of air pollution stand- 
ards for Los Angeles, which may 
prove applicable to industrial cities 
everywhere, was announced by Louis 
A. MeCabe, head of the Los Angeles 
Air Pollution Control District. Sev- 
eral new insecticides were described, 
among them a material known only 
as Compound 497—said to be many 
times as effective as DDT against 
roaches and houseflies. At the same 
session, devoted to ‘‘ Eeonomic 


Poisons,’’ warnings were sounded 
against the potential health hazards 
presented by the powerful new pest- 
killers. 

The purity of water used for irri- 
gation purposes, new findings con- 
cerning the path of carbon in pho- 
tosynthesis, and the application of 
microanalytical methods to petroleum 
chemistry were among the other 
subjects discussed at the meeting. 


WALTER MURPHY 


W. C. Davison, dean of the Duke 
University School of Medicine, has 
been appointed a consultant to the 
U. S. Army Surgeon General, and 
will serve his first month’s duty in 
Tokyo. Returning from Japan, he 
will stop in Shanghai for a week to 
conduct elinies in pediatrics for the 
American Bureau for Medical Aid 
to China. 


Francis W. Reichelderfer, chief 
of the U. S. Weather Bureau, has 
been named vice president of the 
American Geophysical Union of the 
National Research Couneil, to fill 
the unexpired term of Harald U. 
Sverdrup, who has returned to Nor- 
way. The term expires June 30, 
1950. 


Floyd Firestone, consulting physi- 
cist and editor of the Journal of the 
acoustical Society, has been named 
program director of underwater 
acoustics research for the Office of 
Naval Research. 


Roland McKee, Division of 
Forage Crops and Diseases, U. 8S. 
Department of Agriculture, has 
retired after more than 43 years 
with the Department. 


James C. Spence, professor of 
Child Health, University of Dur- 
ham, England, will deliver the 
Cutter Lecture on Preventive Medi- 
cine at the Harvard Medical School 
May 11. His topic will be ‘‘The 
Role of Parents in Child Health.’’ 


J. Gilman Reid has been ap- 
pointed chief of the Engineering 
Electronics Laboratory of the Na- 
tional Bureau of Standards, where 
he has been a staff member since 
1937. He will direct research on 
electronic instrumentation, miniaturi- 
zation, printed circuit processes and 
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techniques, electronic circuit com- 
ponents, and electronic standards. 
Other recent appointments are C. 
H. Townes, and P. Kusch, both 
professors of physics at Columbia 
University, who will be consultants 
to the Microwave Standards Labora- 
tory. 


Ralph E. Fadum, professor of soil 
mechanies-at Purdue University, has 
been named head of the Depart- 
ment of Civil Engineering, at North 
Carolina State College of Agricul- 
ture and Engineering. He will suc- 
ceed C. L. Mann, who retired last 
fall after more than 50 years on 
the faculty. Dr. Fadum will take 
over his new duties July 1. 


W. H. Twenhofel, editor of the 
Journal of Sedimentary Petrology, 
has been elected honorary member 
of the Society of Economie Pale- 
ontologists and Mineralogists., 


A. L. Patterson, assistant profes- 
sor of physics at Byrn Mawr, has 
been appointed senior member in 
charge of the Physics Department 
of the Institute for Cancer Research, 
Philadelphia, effective September 1. 


Paul F. Sharp, former director of 
research, Golden State Company of 
California, has been appointed di- 
rector of the California Agricultural 
Experiment Station at Berkeley. He 
will succeed C. B. Hutchison who 


continues as professor of agriculture, | 


dean of the College of Agriculture, 
and vice president of the University 
of California. 


Morris Schaeffer, assistant pro- 
fessor of pediatrics at Western Re- 
serve University School of Medicine, 
and director of the Cleveland City 
Hospital Contagious Department, has 
been appointed director of the Virus 
and Rickettsial Research and Epi- 
demiology Branch of the Communi- 
eable Disease Center, U. 8S. Public 
Health Service, effective June 30. 


Frank A. Hartman, research pro- 
fessor of physiology, Ohio State Uni- 
versity, has returned after spending 
three months at the Barro Colorado 
Island Laboratory in the Panama 
Canal Zone, and in western Panama, 
collecting and studying adrenals of 
birds and other vertebrates. 


A. C. Smith, Smithsonian Institu- 
tion botanist, has been appointed a 
vice president of the taxonomy sec- 
tion of the Seventh International 
Botanical Congress, to be held in 
Stockholm next year, and Roy E. 
Clausen, Berkeley geneticist, will be 
a vice president of the section on 
genetics. 


B. N. Uppal, former principal of 
the College of Agriculture, Poona, 
India, has been appointed director of 
agriculture for Bombay Province. 


Visitors to 
John R. E. Bradfield, Fellow of 


Trinity College, Cambridge Univer- 
sity, England, recently spent two 
weeks studying autoradiographic 
techniques with George A. Boyd in 
the Atomic Energy Project Labora- 
tories at the University of Rochester 
School of Medicine. 


Raj Chandra Bose, former head 
of the graduate department of sta- 
tistics, University of Calcutta, India, 
has arrived in this country to accept 
appointment as professor of mathe- 
matical statistics at the University 
of North Carolina. 


Necmettin Polvin, professor of 
neurology at the University of Istan- 
bul, is spending several months in 
the Tissue Culture Laboratory of the 
University of Texas Medical Branch, 
Galveston, in association with C. M. 
Pomerat, director. They are de- 
veloping new methods for the growth 
of brain tissue in artificial media. 


Grants and Awards 


The University of North Carolina 
has received a $4,500 Frederick 
Gardner Cottrell grant from the 
Research Corporation of New York 
City for fundamental research in the 
structure of polymers derived from 
pyrones. The project will be under 
the direction of Richard H. Wiley, 
professor of chemistry. 


Winners of the Frank B. Jewett 
Fellowships for 1949-1950 named 
by the American Telephone and 
Telegraph Company are: Harish- 
Chandra, mathematician, Institute 
for Advanced Study; James A. Jen- 
kins, mathematician, Harvard Uni- 
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versity; Robert Karplus, physicig 
Institute for Advanced 
Joaquin Mazdak Luttinger, physiciy 
Physikalisches Institut, Zurich, Suit 
zerland ; David Emerson Mana, 
ist, University of Minnesota; and 
Harvey Winston, chemist, Columbia 
University. The awards grant $3,009 
to the recipient and $1,500 to 4), 
institution at which he chooses to ,) 
his research. Drs. Luttinger, Ky, 
plus, and Jenkins were among th, 
award winners last year. 


The Rockefeller Foundation 
recently granted $29,000 to the (yj. 
versity of California for researeh 
the comparative biochemistry 4 
marine organisms, particularly jj. 
mal biochromes, to be conducted 
under the direction of Denis L. Fox 
professor of marine biochemistry, x 
the Scripps Institution of Oceanog. 
raphy. The money is to be used dur. 
ing a four-year period, beginning 
July 1, 1949, and is a renewal of 4 
similar grant for the biennial perioj 
1947-49, 


Lawrence Tyler Post, head of the 
Washington University Medical 
School Department of Ophthalmol: 
ogy, has been awarded the Leslie 
Dana Medal by the St. Louis Society 
for the Blind, in recognition of his 
work with blindness. 


Fellowships 


Cornell University has established 
16 undergraduate scholarships for 
students from abroad. Five will le 
awarded in agriculture, four each in 
veterinary medicine and industrial 
and labor relations, and three it 
home economies. 


The New York State mental 
health authority has allocated funis 
for 10 $1,600 fellowships in soci: 
work. They will be granted, up 
recommendation of the advisory me! 
tal health council, to students who 
have completed their first year 1! 
graduate school and who wish 
specialize for their second year i! 
psychiatric social work, in prepat 
tion for community mental hygiene 
child guidance clinie work. Inquiries 
may be addressed to Miss Hester 5: 
Crutcher, director of psyehiatne 
social work, New York State Depa 
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ment of Mental Hygiene, Governor 
\lfred E. Smith State Office Build- 
ing, Albany, New York. 


Colleges and Universities 


The University of Utrecht, Hol- 
land, is planning a series of scientific 
films, intended to cover the entire 
feld of science. The first films will 
be on medicine. The Ministry of 
Education and the various faculties 
will contribute to production costs, 


fand a grant has been made for the 


purpose by the Rockefeller Founda- 


tion. 


The College of Medicine, Univer- 
sity of Vermont, and the Vermont 
Association for the Crippled are 
jointly sponsoring a course in the 
diagnosis and treatment of convul- 
sive disorders. Leetures, designed 
to meet the needs of the general 
practitioner, will be held in Burling- 
ton, Vermont, April 18-23. W. G. 
Lennox, of the Neurological Insti- 
tute of the Children’s Medical Cen- 
ter, Boston, will give two lectures on 


epilepsy. 


Summer Programs 


The Biological Laboratory, Cold 
Spring Harbor, Long Island, New 
York, is offering, for the fifth sue- 
summer course on 
27-July 16. 


bacteriophages, June 


| The course will be given by Mark 


H. Adams, New York University, 
and is designed to acquaint research 
workers with techniques used in 
work with bacterial viruses, and with 
recent work. Fur- 
may be had by 
writing the Laboratory. 


results of such 
ther information 


Smith College School for Social 


Work announces its summer pro- 
gram of graduate seminars for ex- 
perienced social workers, to be held 
July 11-21. Students are required 
to elect at least two, but may en- 
roll for three of the 
Courses: advanced casework, super- 


following 


visory methods in social casework, 
ego psychology, the psychosomatic 
Concept, edueational methods in 
teaching casework, and casework 
Writing and interpretation. Each 
selinur is limited to 30 students, and 
4pplications should be made by May 


15. For additional information 
write: Florence R. Day, director, 
Smith College School for Social 
Work, College Hall 8, Northampton, 


Massachusetts. 


The University of Chicago will 
hold a workshop for research work- 
ers and teachers interested in prob- 
of adjustment to old age, 
August 8-27, under the direction of 
Ernest W. Burgess, chairman of the 
Department of Sociology, and Rob- 
ert J. Havighurst, of the Committee 
on Human Development. The Uni- 
versity will also be host to an In- 
stitute on the Study of Old Age, 
August 8-12. 


lems 


Meetings and Elections 


Six Messenger Lectures on acous- 
tics are being given at Cornell Uni- 
versity, April 11-21, by Harvey 
Fletcher, director of physical re- 
search of the Bell Telephone Lab- 
oratories. 


The Fourteenth Cold Spring 
Symposium on Quantitative Biol- 
ogy will be held June 8-16. The 
topic is ‘‘Amino Acids and Pro- 


teins,’’ with emphasis on the bio- 
Pro- 
gram participants will inelude: K. 
Linderstrom-Lang, from Denmark; 
C. Fromageot and J. Roche, from 
France; D. Crowfoot, J. F. Danielli, 
I’. Sanger, and R. L. M. Synge, from 
Great Britain; and K. O. Pedersen, 
Attendance is re- 


logical aspects of the problem: 


from Sweden. 


stricted by limitations to 
about 100. For program and infor- 
mation, write to the Biologieal Lab- 
oratory, Cold Spring Harbor, New 


York. 


space 


The Naval Ordnance Laboratory 
aeroballistics facilities at White 
Oak, Maryland—supersonie and hy- 
personic wind tunnels, and transonic 
and pressurized ballistics ranges— 
will be formally dedicated June 27. 
There will be five half-day tech- 
nical sessions June 27-29 on gen- 
eral aerodynamics, ordnance aero- 
ballisties (restricted), theoretical 
supersonic and transonie aerody- 
namics, and experimental supersonic 
aerodynamics at which foreign and 
U. S. scientists have been invited to 
The Fluid Dynam- 


present papers. 


ics Division of the American Phys- 
ical Society will meet June 30 and 
July 1 at the Naval Ordnance Lab- 
oratory and will sponsor symposia 
on turbulence, shock-wave phenom- 
ena, and aerothermodynamics. Those 
interested in attending the dedica- 
tion and technical sessions June 27— 
29 should write to R. J. Seeger, 
U. S. Naval Ordnance Laboratory, 
White Oak, Silver Spring 19, Mary- 
land. 


The Virginia Academy of Science 
will hold its 27th annual meeting 
at the Hotel John Marshall in Rich- 
mond, May 5-7. Final winners in the 
Virginia Science Talent Seareh will 
be selected, together with a:l winners 
in the Science Clubs Contests. Their 
names will be announced at the din- 
ner of the Junior Academy of Science 
on Thursday evening by James W. 
Cole, Jr., of the University of Vir- 
ginia, and Boyd Harshbarger, of 
the Virginia Polytechnic Institute, 
president-elect of the Academy. 
The dinner speaker will be Major 
T. F. Walkowiez, of the United 
States Air Foree. Following his 
address, a sound motion picture en- 
titled ‘‘Atomie Physics’’ will be 
shown under the auspices of tlie 
Atomic Energy Commission and the 
Oak Ridge Institute of Nuclear 
Studies. 

The annual business meeting of 
the Junior Academy will be held at 
2:00 p.m. on May 5. C. M. Kin- 
eaid, of the Virginia Polytechnic 
Institute, will speak on ‘‘ Genetics, 
an Expanding Science,’’ and Gor- 
don Silas, of Roanoke College, will 
present a paper on ‘‘The Anatomy 
of Human Behavior.’’ 

The first meeting of the senior 
division of the Academy will be 
held Thursday evening at 8: 30 
o’clock. At this general confer- 
ence, reports of 16 committees will 
be made. These reports will be 
published later in the 1948-1949 
Proceedings of the organization. 

Section meetings of the Academy 
will begin at 9:00 a.M. on Friday, 
May 6. Approximately 250 papers 
will be presented in the branches of 
science represented by the follow- 
ing Sections: agricultural sciences, 
astronomy, mathematics and phys- 
ies, bacteriology, biology, engineer- 
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ing, education, chemistry, geology, 
medical sciences, psychology, statis- 
tices, and science teaching methods. 
Virginia winners of honorable men- 
tions in the National Science Talent 
Search and winners in the state 
search will present their essays in ap- 
propriate Sections. An attendance 
of approximately 800 is expected for 
these sessions. The Section on engi- 
neering, which has not met since be- 
fore the war, will be reactivated at 
this meeting. The program of a new 
Section for science teachers will be 
presented on May 6 and 7. Col- 
legiate members of the Academy will 
hold a special session at 3 o’elock on 
Friday afternoon. 


During the three days of the 
meeting about 30 educational and 
commercial exhibits will be shown in 
the lobby and Virginia Room of 
the Hotel John Marshall. The U.S. 
Air Force will offer the second 
showing of its communications ex- 
hibit, which will come directly from 
the Grand Central Palace in New 
York City. The Oak Ridge Insti- 
tute for Nuclear Studies will have 
an exhibit on radioactive substances. 
A number of exhibits also will be 
shown by individual high school stu- 
dents and by science clubs. Sound 
motion pictures having to do with 
the history of Virginia and various 
scientific subjects will be presented 
at several of the exhibit booths. 


Tours of industrial plants and 
points of historical interest will be 
conducted on Friday afternoon. At 
4: 00 o’clock, the annual tea of the 
Academy will be held at the Val- 
entine Museum. The Governor of 
Virginia will be present to welcome 
the scientists of the state. The 
Academy dinner will be served at 
7: 00 P.M. in the roof garden of the 
John Marshall. The highlights of 
this dinner meeting will be the 
presentation of the J. Shelton Hors- 
ley Research Award to a Virginia 
scientist for a highly meritorious 
paper reporting original scientific 
research, and an address by Howard 
A. Meyerhoff, administrative secre- 
tary of the American Association 


for the Advancement of Science. 
Officers of the Academy for 1949- 
1950 will be installed by Sidney 8S. 
Negus, Academy president. 

Meetings of Sections will con- 
tinue until noon on Saturday. Field 
trips will be conducted by geolo- 
gists and botanists in the afternoon. 
On Saturday evening, all in attend- 
ance at the meeting are invited by 
those in charge of the Virginia In- 
dustrial Exposition to be guests at 
a preview at the Atlantic Rural Ex- 
position grounds, arranged for 
members of the Academy. 


The National Registry of Rare 
Chemicals, 35 West 33rd Street, 
Chicago 16, Illinois, has submitted 
the following list of wanted chem- 
icals: cumic acid, 5-pentadecylre- 
sorcinol, perylene, propadiene, 1,3,5- 
hexatriene, myosmine,  thymotic 
acid, thujyl alcohol, 1,2-hexadiene, 
3-semicarbazidobenzamide, 2,5-thio- 
phanedicarboxylie acid, sodium 
chlorosmate, sinigrin, hemopyrrole, 
fumigatin, 2,3-dihydroxynaphtha- 
lene, cis-9-dodecenoie acid, 2,4,5- 
trinitrotoluene, pyrographitie acid, 
and phthionie acid. 


The Scientific Monthly, in coopera- 
tion with the Smithsonian Institu- 
tion, will sponsor for the third year 
the International Photography-in- 
Science Salon, a competition to en- 
courage and extend the use of pho- 
tography as a basic research tool. 
Entries will be received by the editor 
of The Scientific Monthly, 1515 Mas- 
sachusetts Ave., N.W., Washington 5, 
D. C., from August 24 to September 
14, 1949. 

First, second, and third awards and 
five honorable mentions will be given 
for the scientific photographs judged 
to be the best in the black-and-white 
and color sections of the Salon. Spe- 
cialists in science and photography 
who will serve as the judging com- 
mittee will consider the initiative, 
originality, and results obtained more 
than the composition and pictorial 
quality. All photographs must be 
taken for scientific purposes. 

The prints selected for awards 


~ 


and display will be shown at the J q 
National Museum during October 
1949 and at the New York Meeting of 
the AAAS in December. They wil 
then go on tour of scientific cente,, 
here and abroad. 

Earlier prize winners have beg, 
William F. Meggers, chief of th 
Spectroscopy Section, Nationa 
Bureau of Standards, for ‘‘ Natura) 
and Artificial Mereury, 5461 4». 
Thomas C. Poulter and Walter x 
Lawton, of the Southwest Researe) 
Institute, for ‘‘ Photographie Stud) 
of the Explosive Charge used jn the 
Poulter Method of Seismic Explora. 
tion’’; and Edwin R. Willis, of the 
Philadelphia Quartermaster Depot, 
for a photograph taken in an inyes. 
tigation of the olfactory responses of 
female mosquitos. 


The origin of corn, which ha 
puzzled botanists for four centuries, 
is a step nearer solution because of 
a discovery in central New Mexico 
of cobs and pieces of corn more than 
4,000 years old. The discovery was 
made last summer by Herbert Dick 
and C, Earle Smith, on a Peabody 
Museum expedition searching for 
traces of early American man in 
the Upper Gila River area. Over 
700 cobs were found in a layer of 
accumulated refuse in Bat Cave, in 
New Mexico. By carefully removing 
the debris, which consisted of ashes, 
animal bones, and other refuse in 
six strata, each about a foot thick, 
it was possible to study the speci 
mens. Writing in The Journal 0/ 
Heredity, Paul C. Mangelsdorf, di 
rector of the Botanical Museum :t 
Harvard, and Mr. Smith report 
that ‘‘the primitive corn found by 
the expedition, although probably 
not itself wild corn, is [possibly 
not far removed in its character 
istics from the long sought for wild 
corn.’’ The discovery also shows 
that primitive corn was both a pop 
and a pod corn, and was not, 4% 
many botanists have supposed, de 
rived from teosinte, a Central and 
South Ameriean grass closely related 
to corn, 
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